Among the dog parasite, there are several common species to human parasites , such as gnathostome, trematodes, some cestodes, etc .. The prevalence of such dog parasites has the important meanings for the incidence of human parasites too . Some larval forms of dog parasites, such as dog ascaris or dog hook worm , according to Beaver ( 1956) et al., enter man , causing some serious diseases of larval migrans.
So the epidemiologic survey of dog parasites is very useful for the establishment of eradicational schedule on such human parasites.
At the time of experimental work on hook worm, whipworm , or many other parasites, the collection of living materials from the dog is much easier than that from man, even though there are slight differences between dog parasites and human parasites. So the faunistic knowledge of dog parasites in some area is of benefit to carry out such experiments.
Moreover it is possible to get some analogy between the dog and man concerning the parasitic phenomena of each parasite .
From the viewpoint of veterinary , there are several serious diseases caused by dog helminths, such as hook worm , filaria, gnathostoma, spirocerca, or another trematodes and cestodes. So it is important to examine the incidence of such dog parasites for the control of dog diseases .
Up to the present time, no data have been reported on the dog parasite in Bangkok , though there are many stray dogs in the city. For the above mentioned reasons and also by the academic interest, one hundred stray dogs in Bangkok were autopsied to examine their parasitic helminths in 1960 and 1961. The obtained data were compared and discussed with that reported by Ito et al . (1958) in Japan.
MATERIALS AND METHODS
Many stray dogs are killed by strychnin at Bangkok Rabies Control Office every day. From this office one or two dead dogs were brought to the laboratory of the Faculty of Public Heath and autopsied immediately within a day. This work was continued nearly every day from August, 1960 to February, 1961 . The total number of examined dogs was just one hundred. Every part of viscerals was carefully examined microscopically, and the parasitic helminths were collected. For detecting the intestinal minute fluke, each part of intestine was put into the large V-shaped container and washed by tap water. This water was repeatedly screened, sedimented and decanted several times. After that the sediments were observed under the dissecting microscope. Obtained flukes were identified after staining and mounting.
RESULTS

General Feature
As far as we examined, all of 100 dogs were infected with some helminths as shown in Table 1 . Only 6 out of the 100 dogs were infected with one species, namely, four with Ancylostoma caninum, one with Toxocara canis and one with Dipylidium caninum.
Most of the remaining dogs were suffering from multiple infections by two Table 1 . Number of dogs infected with multiple helminthic species according to dog sex to seven species of helminths. The maximal multiple infection case was one male dog which was subjected to nine species of parasitic helminths, i. e., Toxocara canis, Ancylostoma caninum, Ancylostoma ceylanicum, Gnathostoma spinigerum, Spirocerca sanguinolenta, Dipylidium caninum, Dirofilaria immitis, Echinochasmus japonicus and Haplorchis taichui. In general, there was no remarkable difference on the multiple infection rate between male dogs and female ones.
Altogether, seventeen species of parasitic helminths were detected from the 100 stray dogs in Bangkok. Names and infection rates, as well as the number of worms of each helminth are shown in Table 2 . The highest infection rate was 94% of Ancylostoma spp., which was followed by 33% of Dirofilaria immitis, 32% of Dipylidium caninum, 30% of Toxocara canis, 27% of Spirocerca sanguinolenta, and so on. Trichuris vulpis, Haplorchis taichui, and Gnatho stoma spinigerum were moderately prevalent, their infection rates being 22%, 13%, and 10%, respectively.
The other lower plevalent species were as follows: Diphyllobothrium inansoni 6%, Echinochasmus japonicus 5.5%, Heterophyes heterophyes 3.3%, Haplorchis yokogawai 2.2%, and Taenia taeniaeformis 2%. There were three species of only one positive case each. Physaloptera canis was detected from the stomach of one female dog. Pseudoheterophyes continua was observed from the intestine of one female dog, together with Haplorchis taichui. One case of Strongyloides stercolaris was detected by chance, when several dog feces were observed by the charcoal powder culture method. The real infection rate of this species could not be determined.
The detailed data of each helminth were as follows.
Nematodes
Totally 222 round worms were collected from 30 infected dogs. All of them were identified as Toxocara canis, and no other species such as Toxocara leonina, etc. could be detected. The locality of worms were small intestine with two exceptional cases, in which, one was vermiform appendix and the other one was heart. The number of worms in each infected dogs varied from 1 to 32, but the majority of them was less than 10 as shown in Fig. 1 .
Hookworm was the most prevalent species among dog parasites in Bangkok. As mentioned already, 94 out of 100 dogs, or 94% of dogs were infected with them. The detailed observations as well as the identification of worms were performed on 47 stray dogs only. Then it was found that these was two species of dog hookwoom, namely, Ancylostoma caninum and Ancylostoma ceylanicum.
Some dogs were infected with both species, some other dogs were infected with single species, and only three out of 47 dogs, or 6.4% of dogs, were negative. The total infection rate of A. caninum was 85.0% and that of A. ceylanicum was 65.9% (see Table 4 ). Average number of worms in each infected dogs was 45.2 in the case of A. caninum and 13.3 in the case of A. ceylanicum (see Table 3 ). As a conclusion, in both respects of infection rate and number of worms, A, caninum was more prevalent than A. ceylanicum. As for ITO et al. Vol. 15 Fig. 1 . Histograms of the number of worm of main parasitic helminths in the stray dog.
the locality of worms in the dog intestine, there was a slight difference between two hookworm species. The distributive density of A. caninum was maximal at the lower jejunum and upper ileum, decreasing its density gradually towards the both extremities, whereas that of A. ceylanicum was maximal at the upper ileum only , and no worm was distributed at the duodenum (see Table 5 ). So in general, A. ceylanicum has a tendency of dwelling at the lower part of the small intestine than A . caninum. The number ratio of female worm to male worm was 1.36 in A. caninum and 1.73 in A . ceylanicum.
Altogether 29 specimens of Gnathostoma spinigerum were collected from 10 infected dogs. Typical big nodule at the inside of stomach was observed in all cases without any exception. The number of worms in each infected dog varied from 1 to 7, namely, three cases of one worm, two cases of 2 and 3 worms each, and one case of 4, 5, and 7 worms each.
Spirocerca sanguinolenta was rather prevalent among dogs in Bangkok . This worm located always at the inside of proper big nodule at the esophageal muscle. The num- ber of worms in each infected dogs varied from 1 to 43 (see Fig. 1 ), except one case in which totally 120 worms were tangled in several big nodules so that the esophagus swelled up remarkably like the stomach (see Table 3 ). Trichuris vulpis and Dirofilaria immitis were also common in Bangkok stray dogs. The infection rate of former species was 22% and that of latter was 33%. The number of worms in each infected dog is shown in Fig. 1 , which indicated that the majority of the cases had less than 10 worms each. There was one case which had so numerous whip worms in the caecum that their exact number could not be counted. And there was another case which had dirofilarial worms in the lung, not in the usual place, the heart. Physaloptera canis was detected from the stomach of one female dog only. Eleven specimens of this worm were located freely in the stomach, and no special pathological change was found.
Strongyloides stercolaris was found by chance from one specimen of dog feces. Several dog feces mixed with charcoal powder were kept for several days in a room (room 
Trematodes
Five dogs or 5.5% of dogs were infected with Echinochasmus japonicus. The number of worms in each infected dog was 4, 7, 14, 41, and 260, respectively. This may be the first report showing the existence of this species as well as the following other trematodes in Thailand. The infection of these trematodes in dogs must be caused presumably by eating some raw fish, though their life cycle is not yet clarified in this area.
Haplorchis taichui was the most prevalent species among the dog trematodes in Bangkok. Twelve dogs or 13.3% of dogs were infected with this species, the number of worms in each infected dog varying from 1 to 76, and the average number being 21.6. The prevalence of this fluke among dogs suggests also the existence of the fluke among inhabitants who have a custom of consuming the raw fish in this area.
Three cases of Heterophyes heterophyes were detected, and the number of worms was 2, 26, and 105, respectively. Haplorchis yokogawai was collected from two dogs, the number of worms being 14 and 57, respectively. Only one dog case was observed as being infected with Pseudoheterophyes continua. In this case, just one worm of Pseudoheterophyes continua was discovered from among 60 worms of Haplorchis taichui.
Cestodes
Dipylidium caninum was the most prevalent species among dog cestodes in Bangkok. The infection rate of this cestode was 32.0%, and the number of worms in each infected dog varied from 1 to 89, though the majority of cases was infected with less than 20 worms (see Fig. 1 ).
Diphyllobothrium mansoni was detected from 6 out of 100 dogs. Among them 4 cases were infected with one worm each, and the remaining two cases were infected with 2 and 7 worms, respectively.
Taenia taeniaeformis infection was found in two cases. The number of worms was 2 and 7, respectively.
DISCUSSION
As indicated in Table 6 , there are some similarities and differences between Thailand and Japan concerning the incidence of parasitic helminths of stray dogs . There are f our common and prevalent species in both countries , namely, Ancylostoma caninum, T richuris wulpis, Dirofilaria immitis , and Dipylidium caninum. They seem to be Table 6 . A comparison of the incidence of dog helminths between Thailand (Bangkok) and Japan (Shizuoka) cosmopolitan species in the stray dog . Diphyllobothrium mansoni and Taenia taeniaeformis are also present but not so prevalent in both countries . A comparatively high incidence of Toxocara canes , Gnathostoma spinigerum, and Spirocerca sanguinolenta in Thailand may attract much attention , though its reason is not clarified. The most interesting difference between both countries is on the fluke . The high infection rate of Metagonimus yokogawai was observed in Japan , but no worm was detected in Thailand.
On the other hand , Haplorchis spp. (H. taichui and H. yokogawai) are much prevalent in Thailand, though this genus is not present in Japan .
SUMMARY
One hundred stray dogs in Bangkok were autopsied to examine their parasiti c h elminths in 1960-1961. All parts of viscerals were carefully examined by the n aked eyes for detecting the large sized helminth, or under the dissecting microscope for the small sized helminth. All of 100 dogs were infected with from 1 to 9 species of helminths. The highest infection rate was 94% of Ancylostoma spp., which was followed by 33% or Dirofilaria immitis, 32% of Dipylidium caninum, 30% of Toxocara canis, 27% of Spirocerca sanguinolenta, and so on. Trichuris vulpis, Haplorchis taichui, and Gnathostoma spinigerum were moderately prevalent, their infection rates being 22%, 13%, and 10%, respectively. The other lower prevalent species were, Diphyllobothrium mansoni, Echinochasmus japonicus, Haplorchis yokogawai, Heterophyes heterophyes, Taenia taeniaeformis, Physaloptera canis, Pseudoheterophyes continua, and Strongyloides stercolaris. The latter three species were found from only one dog case each. The data obtained are discussed in comparison with our earlier survey performed in Jayan (Ito et al., 1958) .
